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Temporary Tibia! Nerve Block: Adjunct to Inhibitory 
Plasters in the Physiotherapy Management of Equinus 
in Severely Head Injured Children 
Spastic equinus, resulting from severe head 
injury in children, can greatly impede their 
rehabilitation. The use of a temporary tibiat 
nerve block to negate the neurological com-
ponent of the equinus, prior to the application 
of inhibitory plasters, is described and the 
rationale detailed. Subsequent physiotherapy 
management, including the application of the 
plasters, is discussed. Two ciincal case studies 
are given to highlight the aspects involved. 
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The management of equinus in the 
severely head injured child can present 
a taxing problem in the child's reha-
bilitation. Conservative physiotherapy 
treatment, in the presence of severe 
spasticity, revolves arcund the inhi-
bition of abnormal spastic movement 
patterns with the simultaneous facili-
tation of more normal postural reac-
tions and control of movement (Bob-
ath 1969, Renfrew 1971). An integral 
component of this approach is the 
facilitation of the postural control of 
movement in the face of gravity, in 
weight-bearing positions. 
When marked equinus exists, as-
suming a weight-bearing position on 
the feet is made difficult. This is due 
to sustained hypertomcity in the lower 
limbs resulting in markedly plantar 
flexed feet, usually associated with a 
strong varus component. If one of the 
aims is the facilitation of normal 
postural reactions, we need to try and 
start from a basis of more normal 
postural alignment This means bring-
ing the centre of gravity of the patient 
within their base of support and this 
cannot be adequately done with the 
feet in equinovarus. 
A commonly used technique for 
coping with equinus problems pro-
duced by excessive extensor thrust is 
that of inhibitory plasters (Renfrew 
1971, Ada and Scott 1980). Serial use 
of such plasters establishes normal 
contact of the lower limbs with the 
ground and maintains the foot in a 
sustained inhibitory position, allowing 
rehabilitation of more normal postural 
reactions and movements (Hayes and 
Burns 1970). 
If the equinus is the result of very 
severe lower limb spasticity, to the 
extent that the equinus has little or no 
mobility, the application of inhibitory 
plasters becomes problematic. This is 
because the amount of force required 
to obtain even a slightly corrected 
position is excessive, and the therapist 
is working at a marked mechanical 
disadvantage. The calcaneum must be 
moved distaily against the pull of the 
calf, to allow talocrural dorsiflexion 
(rather than dorsiflexion of the fore-
foot alone), and maintained in this 
position while the plaster is applied. 
When the spastic equinus is associated 
with a marked varus component it is 
even more difficult to correct the foot 
position as the calcaneum must be 
first rotated laterally. 
In cases of severe spasticity, if the 
muscle pull could be completely but 
temporarily removed, the remaining 
viscero-elastic component of the equi-
novarus force could be more easily 
overcome by the therapist, and the leg 
then enclosed in an inhibitory cast. 
Reduction of spasticity can be 
achieved by a peripheral nerve block 
or a myoneural block. Both types of 
blocks have been used to reduce the 
spasticity of patients with multiple 
sclerosis or spastic cerebal palsy (Khal-
iki and Benton 1966, Fusfeld 1968, 
Perry 1980). In these instances a long 
acting blocking agent such a phenol 
has been used, and often more prox-
imal muscle groups have been the 
target muscles. 
In patients with spastic equinus fol-
lowing an acute head injury, such long 
lasting effects may be undesirable, and 
injection of phenol can be associated 
with unwanted side effects. At this 
early phase of rehabilitation, when the 
patient's eventual gross motor out-
come is uncertain, it would seem in-
appropriate to paralyse the calf and 
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thus prevent it acting in equilibrium 
reactions. Nor is the anaesthesia which 
accompanies peripheral nerve blocks 
desirable, 
It is therefore suggested that a short 
acting local anaesthetic nerve block be 
used instead. Such a block would 
remove the pull of the spastic muscles 
only long enough for the viscero-
elastic components of the equinus to 
be stretched and an inhibitory plaster 
applied in a correct position. 
This would have two effects. Firstly, 
as only the contracture would have to 
be dealt with and not the spasticity, a 
fully corrected position would be ob-
tained more quickly. It must be noted 
that proximal spasticity would still be 
present and require inhibition by ap-
propriate positioning during applica-
tion of the cast. Secondly, as it is 
exceedingly difficult to apply a good 
cast if excessive force is required to 
maintain a corrected position, paral-
ysis of the calf would allow a better 
cast to be applied as less force would 
be needed to maintain the position. It 
is suggested that this would minimize 
the Iikehood of plaster pressure prob-
lems, all other factors being equal. 
Anatomy 
The flexor muscles of the calf are 
supplied by branches of the tibial 
(medial popliteal) nerve arising high 
between the heads of Gastrocnemius. 
The tibial nerve is one of the two 
terminal branches of the sciatic nerve. 
It runs from the apex of the popliteal 
fossa to just lateral to the midpoint 
of the intercondylar base of the upper 
triangle of the popliteal fossa. The 
nerve lies deep to the popliteal mem-
brane. In the upper part of the fossa 
the tibial nerve lies lateral to the 
vessels, and in the lower part comes 
to overlie them. The cutaneous distri-
bution of the tibial nerve is to the 
lateral border and sole of the foot 
(Williams and Warwick 1980). 
The following is a description of 
the nerve block technique that has 
been used and two descriptive case 
histories. 
Block Technique 
If thought necessary the child is 
lightly premedicated. To accurately 
locate the nerve, a nerve stimulator 
( W e l l c o m e p e r i p h e r a l n e r v e 
stimulator1) is used. It is set to deliver 
a stimulus at 1 Hz. The stimulating 
voltage is selected by holding the two 
electrodes, one having an adhesive skin 
connection and the other a crocodile 
clip connection, between the opera-
tor's finger and thumb. The voltage 
is increased until the current is just 
felt as tingling, 
The child is laid in prone and the 
skin electrode is applied to the ipsi-
laterial thigh. The other electrode is 
attached using the crocodile clip to 
the hub of a short bevelled, 6cm, 22 
gauge spinal needle. After antiseptic 
preparation of the popliteal fossa, the 
nerve block needle is inserted lateral 
to the midline axis of the popliteal 
space, halfway between the intercon-
dylar line and the apex, just lateral to 
the palpable popliteal artery. As the 
needle is inserted a pop is felt as it 
passes through the popliteal mem-
brane. The nerve is found by searching 
with the needle until the flexor muscle 
twitching is felt beneath the hand 
guiding the needle. After aspiration, 
the needle position is checked by stim-
ulation and 2mls. of 0.5% bupivo-
caine, is injected. 
Bupivocaine was chosen for our 
patients mainly on the basis of con-
venience. As it is one of the longer 
acting local anaesthetics, it allows 
more than sufficient time for the calf 
to be serially stretched and the inhib-
itory cast applied; if staff availability 
is good a shorter acting agent could 
be used. 
'Burrows & Wellcome & Co , Australia Ltd , 
Sydney 
Subsequent 
Physiotherapy 
Management 
^Once the anaesthetic is fully effec-
tive, the patient's calves are passively 
stretched and their ankle joints mo-
bilized using their body weight as a 
lever. 
To do this the patient is stood, with 
one therapist supporting the patient's 
body weight from behind, while the 
other therapist attempts to realign the 
foot and ankle. The varus component 
is best corrected first, otherwise only 
the forefoot will be brought into dor-
siflexion, and there will be the very 
real risk of producing a rocker bottom 
foot. Once the varus component has 
been manually corrected and main-
tained, the patient's body weight is 
brought forward over the foot by the 
therapist who is supporting the patient 
from behind. Meanwhile the other 
therapist maintains the foot alignment 
(varus correction) with one hand, 
while applying a downward pull on 
the calcaneum with the other hand to 
stretch the calf, ensuring that the 
calcaneum is realigned and not just 
the forefoot. The knee is maintained 
in extension, not hyperextension, so 
that the patient's body weight can be 
brought forward over their foot in 
normal body alignment, and the ankle 
joint mobilized. Due to the necessity 
of good fixation at the foot, it is 
essential to stretch and mobilize each 
foot separately and usually repeated 
prolonged stretching of several min-
utes is required. It must be remem-
bered that not all the structures of the 
foot and ankle joints are anaesthe-
tized, unless the other nerve branches 
have also been blocked, so one must 
have regard for the patient's comfort 
during this procedure. 
Once no further range of movement 
can be obtained the feet are enclosed 
in below knee plasters. For this pro-
cedure the patient may be positioned 
in prone with the knee in flexion, or 
in reclined supported sitting with the 
hip and knee held in as much flexion 
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as possible. Our experience is that the 
latter is the easier to manage. There 
also appears to be less risk of applying 
too much correction to the forefoot 
and too Httle to the calcaneum using 
sitting. The correction aimed for is 
determined by the strength of the 
extensor thrust and the functional 
needs of the patient, but it is always 
at least a plantar grade position, 
It is also our experience that such 
plasters need to be very firmly fitting 
with an absolute minimum of padding 
to minimize movement inside the plas-
ter. The foot and lower leg are first 
covered with a thin film of soft par-
affin to prevent drying of the skin. 
Any markedly bony prominences, such 
as the head of the navicular, can be 
protected by a small piece of adhesive 
Polycushion2 The malleoh usually do 
not need such protection. A firm, but 
not too tight (the webbing should not 
be excessively stretched) non-elastic 
stockinette such as Tubegauzs !S ap-
plied. This is followed by Velband4( 
an undercast padding, which is applied 
very firmly easing it out to follow the 
contours of the leg so that no tucks 
are necessary. For the young child, 
approximately five years or under, or 
the child with a very small leg the 
usual 7.5cm (3") Velband is cut in 
half to allow easier application around 
the smaller contours. While the pad-
ding is being applied, the corrected 
position is maintained to minimize 
ridging of the padding which woujd 
occur from a change of position of 
the ankle. Attention is particularly 
paid to correction of the varus com-
ponent, controlling the calcaneum and 
maintaining the longitudinal arch, 
A 5cm (2") plaster bandage is used 
in a figure-eight formation to fix the 
ankle. This is followed by 7.5cm (3") 
rounds to the whole lower leg and 
foot, commencing proximally. A 10cm 
(4") or 15cm (6") back slab, deter-
2 Depuy Product Group, Boehnnger Mannheim 
Australia, Pty Ltd 
1 Schoil (UK) Limited, distributed by Scholl 
(Australia) Ltd 
4 Johnson & Johnson Australia Pty Ltd 
mined by the child's calf size, follows 
unless such added strength is unnec-
essary, as in the early stages of serial 
stretching when very little strain is 
going to be placed on the casts. The 
back slab has an extension at the toe 
end. This is folded back under the 
toes to reinforce this area. The stock-
inette is then pulled back over the cast 
at the top and at the toes, but ensuring 
that the toes are fully supported, and 
in hyperextension if possible. The cast 
is then finished off with one or two 
7.5cm (3") bandages, depending on 
the strength required. Throughout the 
application, the corrected position is 
maintained as much as is possible and 
the cast is continually moulded, par-
ticularly at the back of the calcaneum 
and under the longitudinal arch. 
When the nerve block wears off the 
plasters are holding the feet in an 
inhibitory position. The prolonged 
stretch to the calf, which is maintained 
by the plasters, results in its inhibition 
and a degree of facilitation of the 
anterior compartment muscles (Burke, 
Andrews and Ashby 1971). As we use 
Carapace5, a plaster polymer, for such 
plasters, the child can commence 
weight bearing work twenty-four 
hours after application. 
This application of the plasters is 
only the beginning of the process. It 
is setting the stage to help achieve the 
aim of re-education of postural re-
sponses, with initial emphasis on head 
and trunk control The realignment 
allows this work to proceed more 
easily and more quickly. 
It is important to emphasize that 
not all head injured children with a 
spastic equinus require nerve blocks. 
Many can be managed with plasters 
alone. The children who do seem to 
benefit from the use of the blocks are 
those with very severe spasticity, which 
has usually been present from the 
outset, and in whom very little degree 
of correction can be obtained man-
ually Many children who fit these 
criteria in the first few weeks post 
distributed by Orthocare Pty Ltd Melbourne 
head injury also do not need nerve 
blocks, as their spasticity modifies 
with time. It is the child with sustained 
or increasing spasticity, which shows 
no signs of modifying, who fits the 
criteria for use of nerve blocks. 
Clinical Case Study 1 
Subject A was an eight year old boy 
who was hit by a car. He sustained a 
fracture of the right parieto-occipital 
region with brain contusion, fractures 
of right third and sixth ribs with lung 
contusion, and a transverse midshaft 
fracture of the right femur, with 3cm 
shortening and 2cm of medial dis-
placement. Initially he was paralyzed 
and ventilated and the fractured femur 
was immobilized with an external fix-
ateur. 
Following extubation, he was un-
responsive to both painful and verbal 
stimuli. His posture was decerebrate 
with strong resistance to passive move-
ment, particularly on the right side. 
Occasional alternating movements of 
his left hand were noted, but no other 
spontaneous movement. 
Six weeks following the head injury, 
it was decided to use a right temporary 
tibial nerve block, followed by an 
inhibitory below knee plaster as he 
had a marked equinus which was 
getting worse. The equinus could not 
be passively reversed, with stretching 
either manually or in weight bearing, 
and undue force could not be used 
due to the fractured femur. The aim 
was to realign the lower limb and 
reduce the effect of his severe extensor 
thrust (Figure 1). 
At this time he was responding non-
purposefully to painful stimuli and 
would occasionally cry out, but was 
unresponsive to verbal commands. He 
was visually fixing and inconsistently 
following. Posturing was now decor-
ticate, with further increased resistance 
to passive movement on the right side 
He was unable to move from any 
position. The only spontaneous move-
ments were those of his left hand and 
non-purposeful flexion movement of 
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Figure 1: Case 1 shown in supported 
standing A marked equinus with some 
varus component is present on the 
right The left foot is in good contact 
with the ground 
Note external fixateur in situ in right 
leg 
his left leg. No righting or equilibrium 
reaction were present. He could be 
supported in sitting over the edge of 
the bed, but due to his extensor spas-
ticity it was difficult to bring his trunk 
over his hips. He would occasionally 
demonstrate holding of an aligned 
head position, once placed and with 
much facilitation. 
At this time two unsuccessful at-
tempts were made to block the right 
tibial nerve, but without the benefit 
of a nerve stimulator. A week follow-
ing another attempt was successful 
with the aid of a stimulator, and the 
leg was enclosed in a beiow-knee pias-
ter, with the ankle corrected to 10° 
plantar flexion. 
Four weeks later, the right plaster 
was changed to enable a more neutral 
position to be achieved. The right leg 
was again blocked as spasticity was 
stili marked. The left leg was also 
blocked as uncontrolled equinus had 
developed on the left. Positions of 6° 
dorsiflexion on the right and 13° plan-
tar flexion on the left were achieved. 
A build up was used on the right to 
accommodate the discrepancy. 
Ten days later, with the aid of 
another block, a new position of 2° 
plantar flexion on the left was 
achieved. A fortnight later the left 
plaster was again changed, without the 
use of a block, and 8° dorsiflexion 
was achieved. In retrospect, the left 
leg should have gone into plaster from 
the outset in anticipation of the shunt-
ing of tone that occurred. 
While m plasters the emphasis of 
physiotherapy management was on 
regaining symmetry of trunk control 
and establishing head and trunk right-
ing with weight shift This had not 
been possible prior to the application 
of the plasters as the equinus interfered 
so much with his body alignment. 
Their application allowed controlled 
weight bearing to commence Over 
this period of time he fully regained 
consciousness and was responding ap-
propriately to verbal commands, but 
his concentration was exceedingly poor 
over the ensuing months. 
Three and a half months following 
the injury, he was walking unaided in 
his plasters (Figure 2). In a further 
three weeks the plasters were removed 
when it was thought that adequate 
Figure 2: Case 1 shown walking inde-
pendently in plasters Note the asym-
metry of gait with retraction and short-
ening of right trunk. 
Figure 3: Case 1 posterior view of 
walking out of piasters, showing in-
creased symmetry and good heel con-
tact 
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trunk and hip control had been 
achieved (Figure 3). There had been 
no problems of pain or pressure sores 
from the plasters. 
Fifteen months after the accident, 
his gait was becoming more asym-
metrical and there was increased re-
sistance to passive movement in the 
right calf, which could only be cor-
rected to neutral. The calcaneum was 
J-ing badly and bringing the forefoot 
into valgus. 
Plasters were again applied, with 
both legs being cast to achieve sym-
metry. While in plasters emphasis of 
treatment was on re-establishment of 
good lateral weight transference and 
associated head and trunk control. On 
removal of the plasters, he was fitted 
with bilateral U.C.B.L. foot orthoses 
to help control the calcaneal and mid-
tarsal posture. His gait again became 
symmetrical with good heel toe se-
quencing. 
Clinical Case Study 2 
Subject B was also an eight year 
boy who was hit by a car. He sustained 
a fracture of the right fronto-temporal 
region and brain contusion. An asso-
ciated subdural haematoma was evac-
uated via a burr hole. He also had a 
fractured right clavicle. Initially he 
was paralysed and ventilated. 
On extubation he was not respond-
ing to painful stimuli or verbal com-
mands. 
His posture was symmetrically de-
cerebrate, except for his right arm 
which initially felt flaccid. Over the 
following weeks his conscious state 
lightened, until at three and a half 
months he was responding to verbal 
commands. At the same time the 
severity of his spasticity consistently 
increased. 
Four months following the head 
injury, it was decided to apply bilateral 
inhibitory plasters after tibial nerve 
blocks to both legs. He exhibited very 
severe equinovarus posturing of both 
his feet, with the right being worse 
than the left. The varus component 
of the right foot was excessive. Neither 
foot could be passively stretched to 
the neutral position, nor was it pos-
sible on either foot to reduce the varus 
component, even if the plantar flexion 
component was ignored. Weight bear-
ing was impossible (Figure 4). 
At this time he was attempting to 
respond to verbal commands by turn-
ing his head, but was unable to move 
any other body part to command. He 
was visually fixing and following 
within the limitation of his head con-
trol. His posture was now very mark-
edly asymmetrical, with very strong 
and sustained tonic spasms. Trunk 
Figure 4: Case 2 supported standing 
after the child has been aligned as 
best as was possible. Note asymmetry 
of trunk and limbs and the very severe 
equmus, with more marked varus com-
ponent on the right 
posture was predominantly flexor with 
strong associated lateral flexion to the 
left. It was exceedingly difficult to 
reduce this posture to a symmetrical 
one, and this could only be held for 
a matter of seconds. His upper limbs 
were mainly flexor in posturing. He 
showed marked extensor thrust in both 
lower limbs. He was unable to move 
from any position, but was able to 
maintain head position in supported 
sitting once placed and with facilita-
tion. Any other attempts at postural 
control resulted in strong asymmetrical 
spasming. Just prior to the blocks 
being performed, he had started to 
show inconsistent small range move-
ment of the left leg. 
Bilateral nerve blocks were per-
formed and his ankles mobilized in 
standing, with the predominant em-
phasis on reducing the varus, rather 
than the equinus. Bilateral below-knee 
plasters were then applied gaining po-
sitions of 6° plantar flexion on the 
left, and neutral on the right, with no 
in- or e-version, Diazepam was given 
in anticipation of excessive spasming 
in response to stretch as the blocks 
wore off. No problems were encoun-
tered and diazepam was not used at 
later changes, 
Three weeks later this procedure 
was repeated, the blocks still being 
necessary as the spasticity remained 
very severe. This time the position was 
one of over-correction into 22° dor-
siflexion on the right and 17° on the 
left in an attempt to reduce the effect 
of the severe extensor thrust. Six days 
later he was able to balance in standing 
independently, once placed (Figure 5). 
In another two weeks the plasters 
were changed again, without the use 
of the nerve blocks, to 12° dorsiflexion 
to allow more normal hip knee inter-
action yet still maintain an inhibitory 
effect on his extensor thrust. He re-
mained in plasters for a further three 
months, until it was felt he had de-
veloped sufficient control proximally. 
No pressure problems were encoun-
tered with the plasters. Five weeks 
after coming out of plasters he com-
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Figure 5: Case 2 anterior view of in-
dependent standing in plasters. Note 
improved trunk symmetry. 
menced walking independently, but 
control of lateral trunk righting and 
rotation were still major problems 
(Figure 6). 
Again the emphasis of this child's 
treatment was directed to his trunk 
and reducing the flexor spasticity and 
increasing symmetry, This was initially 
done working him in supine over a 
therapy ball, gaining symmetry, then 
some trunk rotation and slowly bring-
ing him into weight bearing on his 
feet. As he gamed some degree of 
voluntary control he could be worked 
in prone. Such work had not been 
possible before he went into plasters 
as it was impossible to align him 
Figure 6: Case 2 posterior view of gait 
when he had just commenced inde-
pendent walking. Note heel contact 
but varus component remains active. 
correctly and control his movement 
responses. Gradually as control was 
established hip and trunk control work 
in standing became the emphasis and 
eventually it was possible to work him 
from standing and into sitting and 
back again without losing control. 
At the time of discharge from reg-
ular physiotherapy, this child was 
walking independently, though he still 
lacked good trunk and hip control. 
He could negotiate stairs and slopes 
safely and quickly and was independ-
ent in activities of daily living, except 
those that required fine hand control, 
as he had subsequently developed a 
degree of tremor. 
Summary 
The use of a short acting nerve 
block of the tibial nerve has been 
described as an adjunct to the treat-
ment of children with very marked 
equinus resulting from spasticity fol-
lowing a severe head injury. It is 
suggested that the use of the block in 
such cases, makes physiotherapy man-
agement easier as goals are more 
quickly achieved once controlled 
weight bearing is commenced. This is 
done with the application of inhibitory 
plasters. The nerve blocks make the 
task of applying the plasters to such 
children easier, thus reducing the risk 
of pressure sores. The degree of cor-
rection aimed for is dependent both 
on the severity of the extensor thrust 
and the functional goals for the pa-
tient. In the early stages, over-correc-
tion to inhibit severe thrust may be 
necessary. 
Use of these blocks is not advocated 
in all such children with equinus, but 
only those where the ankle posture 
cannot be readily corrected, and the 
severity of the spasticity makes ob-
taining an adequately corrected posi-
tion in plaster either very difficult or 
impossible. 
In these cases nerve blocks should 
be considered, as it is imperative that 
the secondary problems commonly as-
sociated with severe head injuries be 
minimized, and that these children's 
rehabilitation be made as rapid as is 
possible. 
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